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 Achieving smaller partice size during preclplation and aging Is crical to obtain high performance
catalysts
- Higherreduction
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(of larger CuO. promote sintering of Cu crystallites
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Interactive plots for this article
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Abstract

Binary Cu/Zn® methanol synthesis catalysts were prepared by the co-precipitation of copper and zine
hydroxycarbonates using different initial solution concentrations. stiing rates and aging times and
temperatures during precipitation, and different calcination temperatures of the precipitated

The (catalyst fresh catalyst and were characterized at
appropriate stages by nitrogen adsorption—desorption isotherm, X-ray diffraction (XRD), temperature
programmed reduction (TPR), NO and particle size techniques.
All catalysts were tested for methanol synthesis activity in fixed-bed reactor under condtions similarto that
of commercial operation (503 K, 50 bar and GHSV of 17,250 h™"), using of Hz. CO, and CO; (80/12/8 mol
ratio) mixture as the feed. During aging of the precursor, a sharp pH drop along with color change (from blue
to green) was observed after certain aging time. Futther, the particle size of precursors showed a decrease

after color change. The time of this change was strongly dependent on the aging temperature and decreased
by Atan“c the catalyst activity increased with aging time
but the resulting catalyst exhibited poor performance becausethe color change did not occur even after 65
of aging of the mother liquor. At 80 °C aging temperature, a color change took place rapidly after about 0.5—

0.75 h of aging, and the catalyst activity increased with aging time followed by a decrease upon further
aging. At a constant aging time of § h, the catalyst activity increased with temperature in the range of 40—
60°C and then decreased when temperature rose further from 60 to 80 °C. The highest methanol synthesis
activity (555 Guaon/kges: 1) Was observed for the catalyst prepared from 1M initial solution, 500 rpm stirring
rate and aged at 80 °C. This was attributed to the small CuO crystallite size and large Cu surface area of the
resulting catalyst
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‘Oral hairy leukoplakia in patients without HIV: presentation of 2 new
cases
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Objective
We repon 2 cases of oral hairy leukoplakia (OHL) in patients without HIV and present a comprehensive
revizwol OHL in HIV-negative indiiduals.

Study Design

Two cases of nan-HIV-associated OHL are destribed. A PubMMied search identifed presiously reported
cases, The anributes of those cases were

Results

'OHL was confirmed in both of our cases. Both patients used inhaled steroids for pumonary disorders, and

+ Ciling aricless (1)

Virtual Microscope [§

OHL_Case1_HES -

‘were found to have depressed levels of immunogiobulin M. Additionzlly, 76 cases were identified in the Zoom

Eeersture. The condifion cccumed in association with various medical conditions, with the majority of
patients on immunosuppressant medications (87 of 7). Systemic drugs were implicated most frequently
The condition ported in healthy i Gof7E).
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Review

Another link between archaeology and anthropology: Virtual
anthropology *

Gerhard W. Weber - &
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doi-10.1018/.daach 2013.04.001 Getrights and content
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Highlights

= Introduces the six i Virtual
. i i ofthese

« Provides a 3D
* Provides a movie of a virtual Venus from Willendorf, Austria.

approach.

Abstract
research interests and numerous methods for field work.

Both profit from collaborative work and difusion of know-how. The last two decades have seen a technical
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Study Design
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Results
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Conclusions Zoom
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mlymtt-Eppoﬂrd catalyst

Pymole
Paal-Knorr condensation reaction
Heterogeneoss Lewis acid catalyst

A new and environmentally

preparation of N-substituted pyrroles fry

_hexanedione with amines and diamines in the presenc

(PS/GaCl3) as a highly active and reusable heteroge

has the advantages of easy availability. stability,
tal and work-up

protocol
catalyst. high to excellent experiment
L Isevier BV. All rights reserved.

1. Introduction

Functi pyrroles are{ an important <Iass of nitrogen-

ini lic the core unit
of many natural products, synthetjc n Is, and serve as building
blocks for porphyrin synthesis [112].| of this family have
wide applications in medicinal chemistry. beiw as antima-

larial, antiflammatory agents, antibacterial, ai iviral [3-5].
These compounds can be pmpamd from the jcal Hantzsch
6. 1.3-dipolar ipn reactions (7). aza-Wittig

(cagtions (8] annulations reactions (9] and other multistep oper-
[:1105 [10]. Despite these new developments, the Paal-Knorr
on remains one of the most significapt and simple methods
14 consists the cyclocondensation ﬂ{:pnmary amines with
icarbonyl compounds to produce N-substituted pyrroles.
Several catalysts have been used to promote this reaction including
HCI [11], p-TSA [12), H,so.[m). S(OTH); [14]. BI(NOy)y-5H20 [15].
SnClz-2H20 [16), Ti(OPr')s [ 17), RuCl3 [ 18], InCls, InBrs, In(OTF): [19],
zeolite [20]. Al;05 [21]. montmorillonite K10 [22]. silica sulfuric

(23] layered zi and 124).
monrmonllomlc 25]. montmo ite KSF-clay and 13 lzbl

ionally, the al cycloconden:
ionic liquid [27] or| ultrasonic and ave irradiation (28]

these methodologies for the synthesis of pyrmlesmmdned
with several shortcomings such as low yields. prolonged reaction
time. harsh reaction conditions. the requirement of excess of
catalysts, the use of toxic and detrimental metal precursors as
catalysts, and wl«xi;ﬂ:nsm reagents and high temperature,
and tedious work-u to the generation of large amounts of
toxic 4 waste, The main di of almost all
existing methqds is that the catalysts are destroyed in the work-up
procedure and their recovery and reuse is often impossible, which

lin jeir use under the aspect of environmentally benign

p .
geneous supported s have been gained much
amnnnn inrecent years, as ti s a nnmbero{aﬂvannge‘%n
129,30}, ilization of catal id

support improves the available active site, stability. hygs

properties, handling. and reusability of catalysts which all factors
are important in industry [31]. Therefore, use of supported and
reusable catalysts in organic transformations has economical and
environmental benefits| A large number of polymer supported
Lewis acidﬁ:s have been prepared by immobilization of the

catalysts o 'mer via coordination or covalent bonds [32]. Such
polymeric s are usually as active and selective as their
while having the distinguishing char-

However, despite the potential utility of these catalysts, many

* Tel.: +98 21 44739518: fax: +98 21 44739517,

E-mail ahmatpoura@ripl ir,
0022-328X/54 oot matter > 2012 Elsevier BV. All rights reserved.
oi:10016 Jorganchem 201203025

anms(u‘s of being easily separable !wm the reaction mixture,
easier handling. icity, enhanced stability, a
improved selectivity in various organic reactions. Polystyrene is
one of the most widely studied heterogeneous and polymeric
supports due to its environmental stability and hydrophobic nature
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